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President Clinton and Vice President Gore are determined to find a better
way. The Administration is building an environmentalism where government acts
as a partner, not just as a policeman. The Administration is moving toward col-
laboration, not just endless confrontation.

Consider the Endangered Species Act. It is designed to be preventive medi-
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v e r  t h e  p a s t  2 5  y e a r s ,  A m e r i c a n s

h a v e  w i t n e s s e d 3 0  m a r k a b l e  c h a n g e s

i n  p o l i c y  a n d  p e r s p e c t i v e s  a b o u t  t h e  e n v i -

r o n m e n t .   

I t  w a s  n o t  s o  l o n g  a g o  t h a t  m o s t  e n v i -

r o n m e n t a l  p r o b l e m s  w e r e  t h o u g h t  t o  b e



learning they could deplete the stratos-
pheric ozone layer;

• made significant progress in reduc-
ing children’s average blood lead lev-
els, after learning that lead can have
devastating impacts on children’s
intellectual development;

• made significant strides in encour-
aging farmers to adapt new practices
that reduce soil erosion and nutrient
and pesticide runoff into streams; and

• found that industrial emissions of
toxic pollutants can often be reduced
or avoided through changed practices
and better management.

Over this same period, we have strug-
gled to define what we are talking about,
to develop a better sense of what needs to
be done, to determine how far we have to
go to protect ourselves and the planet,
and to try to develop methods to measure
our progress. To some extent, this will
always be a work in progress, as new
information and new research continual-
ly increase our understanding of the
impact of human activities.

We have witnessed a substantial
broadening of the definition of environ-
mental quality. The term now means far
more than simply cleaner air and water,
safe drinking water, healthy ecosystems,
safe food, toxic-free communities, safe
waste management, and the restoration
of contaminated sites. 

Today, the term connotes a steward-
ship ethic: that is, an active effort to man-
age our lands and communities in ways
that minimize environmental damage. 



ing efforts to inform and educate the
public about the environment.

We have gone back to looking at the
fundamentals: the links between popula-
tion, economic growth, and the environ-
ment. What we have found is that popu-
lation and economic growth inevitably
affect the environment, but there are a
host of ways to reduce those impacts. 

Many are “win-win” choices. For
example:

• Improvements in energy efficiency
reduce pollution, may reduce costs,



ing degrees of illness among 43 percent
of the people in the area. 

In Los Angeles, the number of auto-
mobiles in the city had tripled between
1940 and 1960, immersing that poorly
ventilated city in clouds of noxious auto
exhaust fumes. By the 1960s, Los Ange-
lenos were outraged about pollution lev-
els in the city.

In 1962 Rachel Carson, who spent





imposed an important new directive on
the entire federal establishment. NEPA
required that all federal agencies would
now have to consider and describe the
environmental consequences of their
major decisions—including alternative
courses of action (see Chapter 3,
“National Environmental Policy Act”).

Earth Day, on April 22, 1970, attract-
ed millions of Americans to events
around the country, calling for action to
protect the environment. But many still
wondered if this was a long-term move-
ment or a passing fad. A front-page story
in 



threaten to move to an area with less cost-
ly environmental regulations. “Smoke-
stack chasing” on the part of local eco-
nomic development officials created a
“race to the bottom” that made it difficult
for state or local governments to regulate
pollution.

Through the 1960s there was a grow-
ing determination that federal interven-
tion was a way to avoid this problem. In
the Air Quality Act of 1967, the federal
government directed states to establish
air quality regions and called for the fed-
eral government to establish scientific
criteria for regulating air pollutants. This
act did not authorize a federal regulatory
role, and most of the states declined to
implement provisions of the 1967 law
and the original Clean Air Act of 1963.

The federal government finally
assumed a national regulatory role with
the passage of the Clean Air Act of 1970,



been successful in controlling large point
sources of pollution such as industrial
facilities or mass-produced products such
as cars. They have been somewhat less
successful when the targets are more
numerous and diverse and there are
many control options. 



Air Quality

Overall, between 1970 and 1994 the
combined emissions of the six principal
pollutants declined 24 percent. (Trends



TRI Air Emissions. Data on annual
air emissions, starting with the 1987
reporting year, have been collected annu-
ally for the Toxics Release Inventory
(TRI).  The reports have been submitted
annually since 1987 by manufacturing
facilities with 10 or more employees. Not
all chemicals are listed under TRI report-
ing requirements, although chemical
coverage was greatly expanded for the
1995 reporting year and now includes

almost 650 chemicals and chemical cate-
gories.

Over the 1988–1994 period, total TRI-
reported air emissions declined by over
40 percent, from about 2.3 billion



treatment plants declined by 36 percent
(Figure 1.7). Direct industrial discharges
of toxic pollutants are down dramatically
since 1972.

EPA’s 1994 National Water Quality
Inventory is based on surveys conducted
during 1992 and 1993. The inventory
included 17 percent of the nation’s total
river miles, 42 percent of the nation’s
total lake area, and 78 percent of the
nation’s total estuarine area. 

The survey of rivers found that 57
percent of all river miles showed good
water quality and broadly met the stan-
dards associated with their designated
use, while 7 percent were in good condi-
tion but threatened by future degrada-
tion. About 22 percent were in fair condi-
tion, partially supporting their designated
uses. Another 14 percent showed poor
quality (Figure 1.8). Bacteria and silta-
tion were the problems most often found,
each affecting 34 percent of all impaired
rivers. Pollutants from agricultural activi-

ties were identified in 60 percent of all
impaired miles.

The lake survey found 50 percent of
the nation’s lake area in good condition,
13 percent in good condition but threat-
ened, 28 percent in fair condition, and 9
percent in poor condition. Leading pollu-
tants included nutrients, which were
found in 43 percent of all impaired lake
acres, followed by siltation (28 percent),
oxygen-depleting substances (24 per-
cent), and metals (21 percent).

The survey of the nation’s total estuar-
ine area found 57 percent in good condi-
tion, 6 percent in good condition but
threatened, 27 percent in fair condition,
and 9 per-



In all three cases, less than 1 percent
of rivers, lakes, and estuaries had such
poor water quality that use support was
not attainable due to various biological,
chemical, physical, or economic/social
conditions.

The conversion of wetlands (both fed-
eral and nonfederal) to other uses has
slowed considerably over the past several
decades, dropping from an average of
690,000 acres per year in the 1954–74
period to about 423,000 acres annually in
the 1974–83 period (Figure 1.9). During
the 1982–92 period, it is estimated that
156,000 acres were lost annually on non-
federal lands (estimates for federal lands
during this period are not yet available). 

Of the 1.56 million acres of nonfeder-
al wetlands lost over the 1982–92 period,
about 1.4 million acres became uplands
and about 200,000 acres became deepwa-
ter habitat. During the same period,
about 769,000 acres of deepwater or
upland habitat became wetland. Thus,
though absolute losses were estimated at

156,000 acres annually, the average “net”
loss of wetlands on nonfederal lands aver-
aged 70,000 to 90,000 acres annually.

Solid and Hazardous Waste 

In absolute terms, municipal waste
generation has grown steadily and is
expected to continue to grow (Figure
1.10). From 1960 to 1994, waste genera-
tion increased from 88 million tons to
209 million tons, and projections indi-
cate that it will rise to 262 million tons by
the year 2010. Per capita generation,
which rose from 2.7 pounds per day in
1960 to 4.4 pounds per day in 1994, is
projected to hold steady at 4.4 pounds
through the year 2000, but increase to
4.7 pounds by the year 2010. 

By September 1995 EPA had identi-
fied 40,094 potentially hazardous waste
sites across the nation, including sites
potentially contaminated with radioactive
waste. About 94 percent of these sites



have been assessed by EPA to determine
if further action is needed. To clear the
way for the economic redevelopment of
sites that are not of federal concern, the
Clinton Administration by 1995 had
removed more than 24,000 sites from the
Superfund inventory, leaving 15,622
remaining in the inventory. 

The Superfund law’s National Priori-
ties List (NPL) identifies the nation’s
most seriously contaminated hazardous
waste sites, which are given highest prior-
ity for Superfund cleanup. By September
1995, a total of 1,374 sites had been listed
or proposed for listing. Work was under-







ciency and conservation efforts from
1973 through 1991 curbed the pre-1973
growth trend in primary energy use by
about 31 quads (a quad is equivalent to 1
quadrillion British Thermal Units, a



energy use is the nation’s largest source of
air pollution. Energy use in vehicles is
expected to continue to rise throughout
the beginning of the 21st century.

The Unfinished Agenda 

Despite the progress that has been
made on some fronts, many challenges
remain. In some cases, the pressures
posed by population growth have been
difficult to overcome. Partly as a result of
the growth in the number of automobiles
on the road, total emissions of nitrogen
oxides (NOx) have increased since 1970,
which has contributed to a continuing
problem with ground-level ozone in
many cities. Population and development



Global and domestic environmental
problems differ in three fundamental
ways. First, global problems cannot be
solved by U.S. action alone. Second,
global problems cannot be measured by
monitoring in the U.S. alone. Third,
global problems are generally less visible



According to a recent study by Eliza-
beth Cook of the World Resources Insti-
tute, there were several important ingre-
dients to this success. First, an
environmental goal, which can be adjust-
ed to reflect new information, is crucial;
it can send clear signals to the private sec-
tor and prompt needed investments. The
phaseout of CFC production provided
such a goal. Second, market-based instru-
ments, such as marketable permits and
excise taxes, created an efficient, respon-
sive, and flexible policy framework for







public and private sectors. And, through
the introduction of new practices, many



decisonmaking and the use of urban
growth boundaries, these communities
are preserving open space and prime
farmland to help maintain the area’s
quality of life.

Many other communities—including
Charleston, South Carolina, and Savan-
nah, Georgia—are using design control
and making historic preservation a priori-
ty. Preservation of existing buildings pro-
vides a double benefit, saving both ener-
gy and materials and preserving a
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Box 2.1.
The President’s Council on Sustainable Development—We Believe Statement













effort to control the sea lamprey popula-
tion in Lake Erie.





ing on information and ideas from
employees, print buyers, suppliers,
and neighbors; and

• measure and report on progress.

Key components of the program
include: generating customer demand to
create a market for environmentally
superior printing; improving access to
technology and financial resources for
printers; and simplifying government
requirements so that printers can readily
understand, meet, and exceed their envi-
ronmental obligations.

For example, EPA created the Printers
National Environmental Assistance Cen-
ter to provide a central source of accurate
and current environmental compliance
and pollution prevention information for
the printing industry. The center has cre-
ated a World Wide Web site on the Inter-
net to efficiently share information with
printers.

Improved Economic Efficiency



capped, which are already under devel-
opment in some areas.

Acid Rain Trading. The 1990 amend-
ments to the Clean Air Act created an
acid rain control program that is designed
to reduce emissions of sulfur dioxide and





• The Bureau of Land Management,
in cooperation with the Western Utili-
ty Group and the Forest Service, has
instituted measures to streamline the
receipt and processing of rights-of-way
applications on public lands, includ-
ing processing of applications by tele-
phone and fax.

• At the Department of Energy, the
Building Ss-of-wn y2uds and Guidelines
program has developed a line of prod-
ucts to assist in compliance with the
most commonly used residential ener-
gy building energy code, the Model
Energy Code. These materials give
the home builder a great deal of flexi-
bility in determing how the model



NEW APPROACHES

In the next few decades environmen-
tal protection and resource conservation
efforts are likely to move towards more
holistic approaches, including either
ecosystem-based management or sectoral
strategies.

The ecosystem approach provides a
framework for working with all stakehold-
ers in a region to ensure the conservation



The Administration’s forest plan repre-
sents an entirely new way of doing busi-



Comprehensive Conservation
and Management Plans

A number of programs authorized by
the Clean Water Act—the National Estu-
ary Program, the Great Lakes Program,
and the Chesapeake Bay Program—all
go beyond national pollution control
standards to address a wide array of site-
specific problems and consider popula-
tion and development pressures as well as
pollution.

The National Estuary Program, which
was authorized by the Clean Water Act
Amendments of 1987, identifies national-
ly significant estuaries that are threatened
by pollution, development, or overuse.

The program is managed by EPA but
emphasizes collaboration with other fed-
eral agencies, state agencies, local gov-
ernments, and private citizens. If an estu-
ary is selected for the program, EPA
convenes a management conference that
includes representatives of EPA, state,
federal, and regional agencies, local gov-
ernments, affected industries, education-



and to look for ways to change the per-
mitting system to encourage innovation.
The Clinton Administration will make
regulatory reform and pollution preven-
tion a central focus of CSI.
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National Environmental
Policy Act

The National Environmental Policy
Act (NEPA) is the foundation of

modern American environmental protec-
tion. While U.S. conservation efforts
began more than one hundred years ago,
and continued throughout the twentieth
century, NEPA focused environmental
concerns within a comprehensive nation-
al policy.



and Insular Affairs Committee, and
Michigan Representative John S. Din-
gell, Chairman of the Subcommittee on
Fisheries and Wildlife Conservation of
the House Merchant Marine and Fish-
eries Committee, introduced legislation
to create a Presidential advisory board or
council. 

Over the next few years, Congress held
hearings and published reports on the
environment in response to the public



policy for people. Its primary concern is
with man and his future.”6 President
Richard Nixon signed NEPA into law on
January 1, 1970.

NEPA has to date served as a model





have been considered during the deci-
sionmaking process.13

Throughout the 1970s, courts were
split on whether NEPA imposed a duty
on agencies other than the procedural
requirements of Section 102(2), or
whether NEPA was intended to change
agency decisionmaking substantively.14

The Supreme Court addressed this issue
in two cases in 1978 and 1980, finding
that while NEPA set forth “substantive
goals,” NEPA’s mandate to agencies was
“essentially procedural . . . to ensure a
fully informed and well-considered
decision, not necessarily a decision the
judges of the Court of Appeals or of this
Court would have reached had they been
members of the decisionmaking unit of
the agency.”15

Nonetheless, these and subsequent
decisions by the Supreme Court empha-
sized that environmental quality is an
integral part of every agency’s mission
and must be considered when pursuing
other national policy objectives.16 More-
over, courts have found that it is the
process of generating information, dis-
closing that information to the public,
and consulting with the public, Indian
tribes, and interested federal, state and
local agencies during the decisionmaking
process that promotes agency considera-
tion of social, economic and environ-
10
al, ecors. Asions by the Supremnviron-







included the President of NAEP, the
National Governors’ Association, the

non-governmental organization Ameri-
can Rivers, and the U.S. Environmental

National  Environmental  Pol icy  Act
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efficient. Presentations and small focus
groups focused on using NEPA as a tool
for an ecosystem approach to manage-
ment, methods, tools and techniques
available to increase the effectiveness of
assessing cumulative impacts, and to
address how agencies could ensure they
addressed the environmental justice
concerns reflected in Executive Order
12898.

In 1995, CEQ co-hosted a conference
with the Department of Energy to com-
memorate the 25th anniversary of NEPA.
Its theme, “New Visions, Better Deci-



agencies to incorporate environmental
justice principles into their day-to-day
operations. The order promotes nondis-
crimination and public participation in
federal programs involving human health
and the environment. The Presidential
Memorandum accompanying the Execu-
tive Order also directed agencies to
include the analysis of environmental
effects on minority and low-income pop-
ulations in the NEPA process where
appropriate, and to improve opportunities
for community input during the NEPA
process. CEQ has developed draft guid-
ance for agencies to incorporate and
address environmental justice concerns
in their NEPA processes. EPA and other
agencies have developed guidances more
specifically tailored to their programs and
activities. For more information, see



CEQ regulations, “40 Most Frequently
Asked Questions Concerning CEQ’s
NEPA Regulations,” Scoping Guidance
Memorandum, and CEQ Guidance on
Incorporating Pollution Prevention.
Additionally, this web site contains the
entire contents of this Annual Report, as
well as the text of the 1993 Annual
Report. NEPANet is linked with an EPA
database which provide 

Tummaryt oA
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Part II 
Environmental

Conditions and Trends
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three patterns of change as national
income increases. 

• Some problems, such as the provi-
sion of sanitation and rural electricity
services, tend to decline because of
the increasing availability of resources
to address these problems (Figure 4.1).

• Some problems, including most
forms of air and water pollution, ini-
tially worsen but then improve as
incomes rise (Figure 4.2). This occurs
when countries deliberately introduce
policies to ensure that additional
resources are devoted to solving envi-
ronmental problems. 

• Some problems worsen ilai[(�nvici.amntrodsroviTc

0 arbion of tenure that [(
0 -1.3rog)-7oxidtionof m00(Su)0(
0 -1.)0(intiesp-)Twast avure that anal) (ring exampleto address th3se problhat aTne crobt







decrease in fertility rates by 2010 for all
four non-Hispanic race groups and the
Hispanic-origin population, a combined
life expectancy of 74.8 years, and an



the proportion of the population that is
75 years or older.

Life expectancy is projected to
increase from 76.0 years in 1995 (72.5 for

males, 79.3 for females) to 82 years (79.7
for males, 84.3 for females) in 2050,
under the Census Bureau’s middle series
projection.

The nation’s changing age structure
has a number of implications for environ-



from and those immigrating to the coun-
try—was 731,000 in 1995. Net immigra-
tion is projected to remain constant at
820,000 annually over the 1995—2050
period, under the middle series projec-
tion. To put these totals in context, note
that net migration has been averaging
757,000 per year during the 1990s, which
is substantially higher than the average of
634,000 in the 1980s. This increase is
due at least in part to the 1990 Immigra-
tion Act, which reduced the limiting
effect of quotas on family reunifications
(Figure 4.7).

Mobility. Americans are a nation of
movers. Over the last 40 to 50 years,
about one out of every five people
changed residence every year. This figure
has declined slightly in recent years,
dropping  from 20 percent to 17 percent.
The average American currently makes
11.7 moves during a lifetime. About 42
million Americans moved between
March 1992 and March 1993. About two
thirds of these moves were “local” moves
within the same county. Recent data
show that Westerners are 80 percent
more likely than Northeasterners to
change their residence in any given year
(Figure 4.8). 

For the past several decades, the
Northeast and Midwest have been losing
population to the South and West. This
shift was tied to faster job growth in the
South and West in recent decades and
the loss of manufacturing jobs in the
Northeast and Midwest. The Midwest,
however, rebou 137omew thah in the

popousr, gatict,(wi 91he)]TJ

T*

[(m)25(illioinhabibst)-37(ades4(o
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Urbanization. Like other industrial-
ized countries, the proportion of the U.S.
population living in urban areas has



Trends in U.S. Consumption

According to World Resources 1994—
95, the United States in 1989 consumed
a total of about 4.5 billion metric tons of
natural resources, or about 18 metric tons
per person. Construction material (stone,
sand, and gravel) accounted for 1.8 bil-
lion metric tons, energy fuel for 1.7 bil-
lion metric tons, food for 317 million
metric tons, and industrial minerals for
317 million metric tons.

Historical consumption trends for
some of those materials are shown in Fig-
ure 4.11. Among the notable trends are
the following:

• Primary metal consumption has
declined because of increased recy-
cling and production from scrap.

• Nonfuel organic material con-
sumption is rising because of
increased use of plastic, synthetic fiber
in carpets and textiles, synthetic rub-
ber, and petrochemical products.

• There has been a growing use of
more highly engineered and generally
lighter material, packaging material,
and paper. As a result, per capita con-
sumption of forestry products, metal,
and plastic measured by weight has
been declining over the past 20 years,

Populat ion and the Environment



but per capita consumption measured
by volume has been expanding slowly.





put more pressure on the environment.
As noted earlier, the United States now
consumes more than 4.5 billion metric
tons of materials annually to produce the
goods and services that make up its
unparalleled economic activity. Based on
current trends, efficiency in the use of all
resources would have to increase by more
than 50 percent over the next four or five
decades just to keep pace with population
growth. 

The international Factor 10 Club,
which consists of 16 distinguished scien-



Yet there are some grounds for opti-
mism. In the area odeounds waste, for
example, recyclin-ew

0use is now pro-or

go down slightly inIn is decade. T is is aor
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This chapter highlights some of these
efforts and provides an overview of envi-
ronmental health hazards, particularly
the contamination of drinking water, air,
and food. Even so, it only touches on a
few environmental risks to human



About 69 million people are served by
drinking water systems that have started
to institute mitigation measures (such as
corrosion control treatment) to reduce
potential lead contamination at con-
sumers’ taps. These systems are required
to act because initial monitoring,
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Table 5.1
Air Pollutants and their Impacts on Health

Carbon Monoxide
Sources: Carbon monoxide is a colorless, odorless, poisonous gas formed when carbon in fuels is
not burned completely. It is a byproduct of motor vehicle exhaust, which contributes more than two-
thirds of all CO emissions nationwide.

NAAQS: 9 ppm (measured over 8 hours)

Health Effects: Carbon monoxide enters the bloodstream and reduces oxygen delivery to the body’s
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and Hispanic children. Although lead was



in 70 percent of those homes the levels
will be below 2 picocuries per liter.

EPA has taken action on many fronts
to address this hazard to human health.
For example, EPA has developed a pro-
gram that evaluates the proficiency of
contractors who conduct radon testing
and those who install mitigation systems
for homes and buildings. The names of
proficient contractors are available
through states, and 20 states have added
their own certification programs for these
contractors. EPA’s Office of Air and Radi-
ation has been educating the public
about the dangers of radon and about
ways to address it. This outreach program
informs communities about how simple
measures such as sealing cracks in floors





use of pesticides can also reduce spoilage
and health risks from biological contami-



negligible risk standard, in the belief that



al Listing of Fish and Wildlife Consump-
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cal effects of endocrine-disrupting chemi-
cals and to develop an interagency
research plan. The National Academy of



the incidence of skin cancer in fair-
skinned populations. Solar ultraviolet



Cases of heat-stress mortality, particu-
larly in vulnerable individuals such as the
very young and the very old, could
increase because of climate change.
Recent analyses of concurrent meteoro-
logical and mortality data in cities in the
United States, Canada, the Netherlands,
China, and the Middle East show that
overall death rates rise during heat waves,
particularly when the temperature and
humidity rise above the local popula-
tion’s threshold value. One model sug-
gests that the annual number of heat-

related deaths would approximately dou-
ble by 2020 and would increase several-
fold by 2050. For a city like Atlanta,
Georgia, that could increase the number
of heat-related deaths from the current
average of about 80 each summer to



could cause significant increases in extra
heat-related deaths annually.

Climate change will also likely
increase the frequency and severity of
some extreme weather events such as
flooding. Flash flooding is currently a
leading cause of weather-related mortali-
ty in the United States. In addition to
direct deaths from drowning and other
accidents, flooding could also facilitate
the spread of infectious diseases by dam-
aging homes and displacing residents, as
well as contaminating water sources with
fecal material oifinoce ceamficles.Wdeatm-
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Environmental Justice

On February 11, 1994, President
Clinton issued Executive Order

12898, placing environmental justice
firmly on the nation's political agenda.
The order directs federal agencies to
incorporate environmental justice princi-
ples into their day-to-day operations. In
addition, the order promotes nondiscrimi-
nation in federal programs involving
human health and the environment, and
ensures that minority and low-income
communities are given the opportunity to
participate in decisionmaking.

Concerns about environmental "injus-
tices" are not a new phenomenon. In fact,
the first mention of inequities in the distri-
bution of environmental hazards was pub-
lished 25 years ago, in the first annual
report of the Council on Environmental
Quality (see Box 6.1). While progress has
been made in addressing environmental
justice issues, much still remains to be
done before, as President Clinton stated
as he issued the Executive Order, "all
communities and persons across this
nation live in a safe and healthful environ-
ment."



As discussed later in this chapter,
other studies have presented conflicting
evidence as to whether a disproportionate
burden exists, especially in the area of
waste facility siting. Setting aside these



fairness in U.S. environmental policy andin how environmental policy decisionsare made. Examples of environmental"injustices" could include a permitting



Indeed, a review of studies by Paul
Mohai and Bunyan Bryant found that
race has an effect, independent of
income, on the distribution of environ-





The executive order and its accompa-
nying memorandum reinforce the need
to look at how environmental hazards,
and the government policies intended to
address them, affect different groups
within society. The purpose of the execu-
tive order is to heighten sensitivity to pos-
sible environmental inequities and to



Below are descriptions of some of the
Administration's more recent accom-
plishments in response to the executive
order; these provide a sample of some
successful projects in which federal agen-
cies are demonstrating prodlsse wardm-
environshmeerajusticnsehrough new partom-
ReducatinLead Poisonatinademgn-

Childrenn-Largely asto thodlultle oh federaeffortsn-
e tr deve lead from gasoli7 fde olagen-
e8.9-peragen-











or commercial facilities where opportuni-
ties for redevelopment are complicated
by existing or potential environmental
contamination. The Brownfields Eco-
nomic Redevelopment Initiative is
designed to help states, communities,
and private enterprises work togeT*

[[d
prdevnt, asisees,safely clean up, aandsus-d





on high-exposure populations. Phases 2
and 3 will focus on identifying needs and
developing and implementing successful
interventions to protect human health.

As in all its activities, the Administra-
tion is making sure to include communi-
ties in the design and implementation of
studies to gather information about
health impacts. In 1994, an agencywide
symposium was held on Health Research
and Needs to Ensure Environmental Jus-



puterized spatial analysis tools so that
communities can analyze their proximity
to possible environmental hazards. The
Administration has begun to address lan-
guage differences as well, and publishes
many environmental and other policy
documents in multiple languages. EPA's





gram offices. Accordingly, in Olympic
National Park, Washington, DOI incor-
porated environmental considerations in
its NEPA process and developed the
Elwha River ecosystem restoration pro-
ject. The National Park Service worked
closely with the Lower Elwha S'Klallam
Tribe in developing two environmental
impact statements and by creating jobs
for tribal members. Restoration of the
Elwha River ecosystem improved the
native fisheries, primarily for salmon fish-
eries, and improved recreational use of
the park. The Air Force developed a
model for environmental justice analysis
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Ecosystems

Ecosystems may be thought of inlectiont ofspecies and processes that havea2 rcognizable form, such as tallgrassprairies, coastal salts mrshes, redwoodforests, or high desert. (Ecosystem some-n)Tj
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technology. When the National Environ-
mental Policy Act was passed in 1969,
only a few rudimentary maps were avail-
able to facilitate broad-scale analysis of
large expanses of land. Most map overlays
were done manually with transparent
sheets. There were no easy ways to inte-
grate, analyze, and compare the enor-



To support the science underpinnings
of the ecosystem approach, the federal
interagency Committee on Environment





eral, there was a great deal of confusion
over what kinds of communication were
allowed with whom, and the extent to
which these communications were regu-
lated by FACA.

Because stakeholder participation in
government decisionmaking and
improved coordination among federal,
state, and local decisionmakers are so
crte4(iocatond thecosystem apimpachal, tnd)]TJ

T*
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results of their efforts can be simple and
powerful (see Box 7.1).

Habitat Conservation Plans
The Administration has also used flex-

ibilities written into the Endangered
Species Act to promote conservation in
the context of broader ecosystems. This
has been accomplished by using habitat
conservation plans (HCPs) instead of tak-
ing the traditional species-by-species
approach. Increasingly, HCPs originally
intended to deal with a single listed
species are being expanded to include

other rare or declining species and the
habitat that supports them all. 

The issues involved in HCPs can be
technical and legally complex. State and
local governments are often involved in
HCP planning and implementation.
HCPs provide a way of allowing econom-
ic use of private lands while conserving



without the prospect of additional mitiga-
tion requirements for covered species.
Thus, the use of HCPs helps minimize
socioeconomic effects, ensures fair treat-
ment for landowners, and strengthens
partnerships between federal and nonfed-
eral entities. 

A highly visible and widely publicized
example of an HCP is under way in
Orange County, California. The coastal
sage scrub vegetation of the area is habi-
tat for the endangered California gnat-
catcher, as well as many other species.
However, development pressures in the
area are intense, and land values are
high. A significant amount of this land is
owned by the Irvine Corporation, which





examples include large marine ecosys-
tems, National Estuary Programs, and



Their approach exploits the latest
advances in technology and information,
including aerial and satellite images
which can then be digitized and stored in
a geographic information system data-
base. Detailed land cover maps can



ary Program (NEP) promotes an ecosys-
tem approach to protecting and restoring
the health of estuaries while supporting
economic and recreational activities.  To
date, the program encompasses 28 local
NEPs including Casco Bay in Maine,
Galveston Bay in Texas, and Tillamook
Bay in Oregon.  EPA helps each local
NEP develop partnerships between gov-
ernment agencies that oversee estuarine





the national recreational trails program.

research parks, located within six majorgram was begun in the 1970s, and the

Savannah River Site in South Carolina

was designated the first research park in

1972. Over the years, these large protect-

once been extensive naturally balanced

ecosystems. Most of the land in the

mal cultivation and almost no human

jects are carried out with little interfer-

ence, and a long history of environmen-

The Department of Defense (DOD) is
of public lands. While these lands sup-
Ecosystems
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Biodiversity

Biodiversity is the sum of all the bio-



detail to allow status assessment for eachof their species.

The Nature Conservancy analysis

revealed that, based on their global rarity,almost one third (32 percent) of thespecies surveyed were in some danger(Figure 8.1). About 1.3 percent were pre-sumed or possibly extinct, 6.5 percentwere classified as critically imperiled,another 8.9 percent were imperiled, and15 percent were classified as vulnerable.States in the Southwest and Southeast

harbor the greatest number of imperiledspecies (Figure 8.2). Hawaii and Califor-nia both have more than 600 imperiled



hwatfisheselcrayfish, and amphibianss1talldepend ont averselstreamselor lakes; theyto a single eshwashedlor reach of the



ure 8.3). This exotic species attaches to
the surface of native mussels in such high
numbers that the native species are
unable to breathe or eat.

Both the National Biological Service
and The Nature Conservancy report that
about two thirds of all native mussel
species are in danger (Figure 8.4).
According to Interior Department fig-
ures, only 70 of 297 native mussel species
appear to have stable populations, and
many of these species have declined in
abundance and distribution since the late
1800s (Figure 8.5).

Freshwater Fishes



risks to their survival. Fish species have
adapted to a variety of conditions in the
United States. Some of the species found
in the country are old, primitive forms

United States. Some of the species found
ied States. Some of the species found



eliminating habitat for these bottom-dwelling species.
The cumulative effect of habitat
degradation also has caused widespread
fragmentation (that is, more populations
living in smaller, unconnected habitats)







increase of exotic introductions appears



research stations. Many NPGS collec-
tions are considered to be valuable
national and global resources for use by
agricultural scientists and plant breeders
in research to improve crops. 

Mammals

Many mammalian population studies
have been initiated to determine a
speciesUR9miologicura foecologicurah stus a



the factors that have contributed to the
decline of some mammalian populations

in North America.



Grizzly bears once roamed over most
of the West. In the Great Plains, they



responsibility. Many efforts thus have
been directed at measuring and monitor-
ing the condition of North American’s
migratory birds. This monitoring task is



• The 1966–79 period was favorable
for the majority of neotropical migrant
species, which increased in popula-
tion during this time. A spruce bud-
worm outbreak in Canada was respon-
sible for dramatic increases in a few
species such as the Tennessee warbler,
Cape May warbler, and blackpoln1ifew
• The8096694079 period wlennwas fa-ble



parts ofe1ue deciduous forest and tallgrassAl1uough hunting depleted numbers



eastern forest, which had been almost
eliminated; increased knowledge from
research; spread of sound management
practices; and better protection of new
flocks vulnerable to poaching. The wild
turkey, which was reduced to a popula-
tion of a few tens of thousands in the

early part of the century, now has a popu-
lation approaching 4 million. (See Fig-
ure 8.19.) 

Marine Species

At least 35 species of marine mammals
are found along the U.S. Atlantic Coast



such as bycatch associated with commer-
cial fishing, illegal killings, strandings,
entanglement, disease, altered food
sources, and exposure to contaminants.





Biodiver s i ty
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decrease in the number of draft animals
early in the century (Figure 9.3). More
recently, domestic animals, which
account for most of the demand for
grazed forage, also have been declining
in number (Figure 9.4). The inventory of
all cattle and calves reached u4)1h in the
mid-1970s and has declined in each cen-
sus year since. Sheep numbers reached
their peak before 1945 and have been
declining since; in 1992, the sheep popu-



national defense, and urban settlements
has increased throughout the United
States since 1949 (Figure 9.6).

Land in urban areas totaled 58.8 mil-
lion acres in 1992, up from 46.8 million
acres in 1980. During the 1980s, urban
areas absorbed an average of about

860,000 acres per year from other land
uses. In the 1970s, by contrast, an average
of 1.3 million acres per year were lost to
urban areas. 

Land Ownership

Of the 1.9 billion acres in the lower 48
states and Hawaii, about 72 percent—
nearly 1.4 billion acres, or almost three
out of every four acres of U.S. land
area—is privately owned (Figure 9.7). In
the 11 Western states, the percentage of
private land ownership is lower than in
other states; this is because the federal
government has historically owned high-
er percentages of lands in this area, rang-
ing from 28 percent federal ownership in
Montana to 83 percent in Nevada. The
federal government also owns a large por-
tion of the land in Alaska. Since 1959,

Local  and Regional  Resource  Conservat ion
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aries. Areas outside these boundaries
have been rezoned for agriculture and
forestry, with 25 million acres now dedi-
cated exclusively to those purposes.

In New Jersey, the state plan desig-
nates both areas where density is encour-
aged and areas where density decreases
are needed. Part of the plan is intended
to protect the Pine Barrens area in south-
ern New Jersey. As part of the protection
effort, the New Jersey Pinelands Com-
mission developed a tradable land credit
system. In exchange for restrictive



The Cost of Sprawl. Many studies
have found that typical new develop-
ments characterized by large lots and sin-
gle-family homes increase public costs
compared to more compact development
with mixed-use urban and town center
planning.

For example, a 1989 study by the
Urban Land Institute found that provid-
ing services to a three-unit per acre devel-
opment 10 miles from employment and
other centers would cost an estimated
$8,000 more per house than a 12-unit per
acre development located closer to facili-
ties. An American Farmland Trust study
of Loudoun County, Virginia, found that
net public costs were about three times
greater at a density of 1 unit per five acres
compared with a density of 4.5 units per
acre.

Designing Sustainable Communi-
ties. Confronted with the future prospect
of growth and development, many com-
munities across the country are using
planning, visioning exercises, the devel-
opment of indicators, and other tools to
forge a new balance between growth and
stewardship.

The best-known example is in Chat-
tanooga, Tennessee, where a “Visions
2000” initiative in 1984 brought together
thousands of residents to talk about the
state of the city and their vision of the
future. The exercise proved to be a
remarkable success, helping launch a
turnaround for the city that has empha-
sized pollution reduction, affordable





balance environmental, economic, and
social issues that cross jurisdictional
boundaries. 

One important experiment is the Nat-
ural Communities Conservation Plan-
ning (NCCP) program, which is trying to
protect the state’s remaining coastal sage
scrub habitat along the south coast. This
habitat is the home of the California
gnatcatcher, a threatened species, and



vation Guidelines were designed to com-
plement the Interior Department propos-
al and provide guidance for the various
stakeholders. Together, these two docu-
ments provide a blueprint for the devel-
opment of 10 subregional preserves in
Southern California. In addition, the
state Fish and Game Department and the
U.S. Fish and Wildlife Service signed a
memorandum of understanding that
eliminates the redundancy of parallel reg-
ulatory requirements. The Fish and
Wildlife Service also provided a formal
assurance that nonfederal landowners
with approved multispecies plans will not
be subjected to further land-use restric-
tions or mitigation requirements if addi-
tional species are listed or other regulato-
ry action is required. 

The next step is to develop plans for
preserves. Some 30 projects in San Diego
County and 8 in Orange County are in
advanced stages of review for consistency
with preserve guidelines. In San Diego
County, three subregional plans are being
considered: the Multi-Species Conserva-
tion Program, which covers 580,000 acres
in the city of San Diego and southwestern
San Diego County; the North County
Multiple Habitat Conservation Program,
which covers 610,000 acres in 10 of the
county’s northernmost jurisdictions; and a
third plan covering 1 million acres, most
of which are owned by the U.S. Forest

Service and Bureau of Land Manage-
ment and by the county park and recre-
ation department. In Orange County, two
plans covering about 340,000 acres are
under way. 

Limited financial resources for needed
land acquisition present a difficult chal-
lenge for these conservation plans. The
Interior Department has provided some
federal support through the Endangered
Species Act. The state has encouraged
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Air Quality

T

he use of3 rgulatory approaches to

manage air quality has been3 rmark-

ably successful in the United States. From

1970 to 1994, total U.S. population grew

by 27 percent, vehicle-miles traveled grew

by 111 percent, and gross domestic prod-

uct (GDP) grew by 90 percent. Yet in this





















1970 amendments was that EPA first had
to establish that pollutants cause death or
serious illness before regulating these air
toxics to levels that protect public health
“with an ample margin of safety.” Under
this risk-based approach, EPA could not
clearly define a “safe” level of exposure to
these cancer-causing pollutants, and it
became almost impossible to issue regu-
lations where there was no clear evidence
of public harm.

The 1990 amendments called for a
new approach. EPA must identify cate-
gories of “major” sources that emit any of
the 189 toxic air pollutants listed specifi-
cally under the act. A major source is one
that emits more than 10 tons per year of a
single air toxic or 25 tons per year of any
combination of air toxics. By the year
2000, EPA is required to develop technol-

ogy-based emissions standards for these
source categories that reflect the “maxi-
mum achievable control technology” for
all of the toxic pollutants emitted by
them. These standards must reflect some
of the best control technologies that have
already been demonstrated (they must be
at least the average of the best performing
12 percent).



Benefit8Td Cosfitof the Clean



more flexible, performance-based imple-
mentation is growing, and there is
increased recognition of the value of vol-
untary and cooperative initiatives.







amount of UV-B that reaches the surface,
such as cloud cover and atmospheric pol-
lution, remain unchanged.)

For humans, the potential conse-
quences of such increases in UV-B expo-
sure include a higher risk of skin cancers
and cataracts and lower resistance to
infectious diseases. Agricultural, ecologi-
cal, climatological, and biogeochemical
impacts are also possible, including
reductions in crop productivity, changes
in plant communities, disruption of
aquatic food webs, reductions in fish and
amphibian populations, changes in
stratospheric circulation, and changes in
the atmospheric concentrations of green-
house gases such as methane and carbon
dioxide.

THE INTERNATIONAL
RESPONSE

December 31, 1995, the date on
which the industrialized nations of the
world officially ended their production of



cooperation and committed the parties to
take action to protect stratospheric ozone.







away from ozone-depleting substances.
For example, when it first became appar-
ent that supplies of CFC-12—a refriger-
ant used in car air conditioners and some
chillers (air-conditioning units for com-
mercial buildings)—might not be ade-
quate to service existing equipment after
the phaseout, EPA encouraged affected
industries to establish banks of virgin and
recycled CFC-12 while the chemical was
still readily available. The agency provid-
ed information on alternatives to CFC-12
and encouraged industry to extensively
evaluate low-cost alternatives for use in
existing car air conditioners.

EPA currently operates a nationwide
CFC-12 clearinghouse on the Internet to
improve public access to information
about price and availability of the refrig-
erant. The U.S. government has played
an important facilitative role in the devel-
opment of alternative chemicals and
technologies. The Significant New Alter-
natives Policy (SNAP) program, officially
established in early 1994, has evaluated
the safety and environmental acceptabili-
ty of a wide range of ODS substitutes in



lenge. Many set stringent, self-imposed
deadlines that went well beyond those
required by law. For example, in 1988,



ODSs. For example, when solvent users
began researching alternative cleaning
methods, many found that they could
reduce or eliminate the use of chemicals
without sacrificing product quality.
Water- and citrus-based solvents have
replaced CFCs in many applications,
and some manufacturers have managed
to eliminate the cleaning process alto-
gether.





tives to methyl bromide have been identi-
fied, but their effectiveness depends on
the specific crop and target pest being
addressed. The U.S. Department of Agri-
culture is taking the lead on research and
development of additional alternatives.

The control of illegal imports of CFCs
into the United States will require con-
tinued vigilance. Illegal importers have
established a black market for new CFCs
that are claimed as recycled (and there-
fore not subject to an import ban), dis-
guised as other substances, or listed as
intended for export to other countries.
Estimates of CFCs that illegally entered
the United States during 1994 and 1995
range from 10 million to 30 million
pounds.

EPA and the Justice Department will
continue to work with the Customs Ser-
vice, the Internal Revenue Service, the
Commerce Department and the State
Department to crack down on this prob-
lem.

Over 1 million pounds of CFCs that
were illegally imported into the United
States were seized by Customs officials in
1995, and numerousir e1(itiers have)]TJ
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Climate Change

The effort to understand and respond



• Greenhouse gases tend to warm the
atmosphere, and sulfate aerosols cause
regional cooling. Most greenhouse
gases will remain in the atmosphere
for many decades to a century or
more; sulfate aerosols are removed
after several years.

• The Earth’s surface temperature
has increased by about one degree
Fahrenheit over the last century.

• Sea level has increased 4-10 inches
during the last century, and mountain
glaciers are retreating worldwide.

• Models that account for the
observed increases in the atmospheric
concentrationc has i inhousedegreeiersimentuul retret for theec histo cenf  TD

(obschangncreapheric)Tj


•inchesfserflur*

eonet for thee0(The Earth6325climd s,s will )26(etreu*

rd mount)--or thee



developed and developing countries to
markedly reduce the emissions of
greenhouse gases from industrial,
energy supply, energy demand, and







the increased atmospheric concentration
is mostly due to human activities. The
largest sources of U.S. methane emissions
are landfills, agriculture, coal mining,
and the production and processing of
petroleum (Figure 12.3).

Nitrous oxide is approximately 320
times more heat absorbent than CO2,
although nitrous oxide emissions are
much smaller by volume. Nitrous oxide
is produc 35 ltumaly from a wxidevarietye



house gases whose manufacture and



peratures will rise by about 1.8o to 6.3o F
by 2100. Global average temperature
changes of this magnitude would be
greater than recent natural fluctuations
and would occur at a rate significantly
faster than has occurred over the last
10,000 years (Figure 12.5).

Based on these calculations, sea level
is projected to rise by 6 to 38 inches by
2100, continuing the trend of thermal
expansion of the oceans and glacial melt-
ing. Rising global temperatures are gen-



greenhouse gas concentrations in 2100,
temperatures would continue to increase
for several decades, and sea level would
continue to rise for centuries. Although
much is already known about the green-
house effect and the basic heat-trapping
property of the gases is essentially undis-
puted, substantial reduction in key
uncertainties (detailed quantification of
timing, magnitude, and regional patterns
of change) may require a decade or
more.  

DIRECT IMPACTS AND
SOCIAL RESPONSES

The regional and global impacts from
human-induced climate change could
add significant new stresses on ecological
systems that are already affected by pollu-
tion, increasing resource extraction, and
unsustainable management practices.
The most vulcunabl
(systemt arAlteas-)Tj
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Climate Change. This landmark treaty
called for cooperation among all nations
in addressing the risks of climate change
and established as a non-binding aim that
developed countries seek to return their
greenhouse gas emissions to 1990 levels
by the year 2000.

On Earth Day in 1993, President
Clinton announced the U.S. program to
meet this goal. The Climate Change
Action Plan included almost 50 largely
voluntary measures aimed at reducing
net greenhouse gas emissions while sav-
ing industry and the public billions of
dollars in reduced energy costs. The plan
relied extensively on innovative public-
private partnerships to encourage devel-
opment and enhanced diffusion of ener-
gy- and cost-saving technologies (Box
12.2). The original goals outlined in the
plan called for reductions in emissions of
over 100 million metric tons of carbon

equivalent (roughly 8 percent below
baseline growth). These reductions
would be achieved at an estimated cumu-
lative savings of $61 billion to the U.S.
economy between 1990 and 2000.

In the two years since the Plan was
announced, considerable progress has
been made in implementing many of the
actions. For example, the Climate Chal-
lenge program has attracted participation
by utilities representing over half of the
Nation’s electricity production. These
companies have agreed to undertake a
wide range of activities aimed at reducing
net greenhouse gas emissions (Box 12.3).

Other actions have facilitated the
increased market diffusion of energy effi-
cient lighting through the Green Lights
programs (Box 12.4) and the use of ener-
gy-saving office computers, printers, and
other office equipment through Energy
Star products (Box 12.5).
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Box 12.2 
Highlights of the Climate Change Action Plan

The Clinton Administration’s Climate Change Action Plan:

• Identifies and promotes the use of energy-efficient products. The plan provides
opportunities for corporate purchasers and consumers to make educated decisions
on ated ths.as

•
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Despite the substantial success of
actions under the Plan, it now appears
likely that the U.S. will fall far short of
the original goal of returning net green-
house gas emissions to 1990 levels by the
year 2000. Actions under the Plan have
been scaled back due to significant bud-
get reductions and policy restrictions that
have been imposed by Congress over the



the fuel efficiency of current models with-
out sacrificing cost, comfort, or safety.

Substantial energy savings and green-
house gas reductions also appear possible
in the buildings sector. The Building and
Construction Initiative aims to improve
the competitive performance of this $800
billion industry by developing better con-
struction technologies through reducing
waste and pollution as well as through
improved performance, comfort, cost,
safety, and durability.

The Administration’s Environmental
Technology Initiative represents another
opportunity to encourage private sector
efforts to develop and disseminate superi-
or environmental technologies, including
those that reduce greenhouse gas emis-
sions. Overall, environmental technolo-

gies represent an estimated market of
$180 billion in the United States and
support more than 1.2 million jobs.
Global markets are estimated at 3-4 times
the U.S. market. This market opportunity
represents one of the most promising
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Polychlorinated biphenyls (PCBs), a
toxic chemical used until the 1970s, still
linger in the sediments of the Hudson
and in fish such as striped bass. Control-



CONDITIONS AND TRENDS

Trends in Water Resources



the nation was characterized by severe to
extreme wetness (Part III, Table 36).













due to pollution control and zebra mus-
sel filter feeding. The improvement in
clarity has resulted in an increased abun-
dance of aquatic rooted plants. As the
lake ecosystem has changed, some fish

species—notably lake whitefish, small-
mouth bass, and walleye in the western
and central basins—are prospering. The
change may also be a positive sign for
bottom-feeding fish such as yellow perch.
Populations of open-water species such as
smelt, which feed on plant and animal
plankton, have been reduced.

U.S. members of the joint U.S./Cana-
dian Lake Erie Committee recommend-
ed an increase in allowable harvests of
walleye in the western and central basins
of Lake Erie from 9 million fish in 1995
to 11 million fish in 1996. Consistent
stocks of yellow perch also warrant
increases in allowable harvests in those
areas.



tries and sewage treatment plants as well
as other sources that can affect water
quality. Industrial facilities, for example,
are required to comply with technology-
based effluent limitations that are based
on the demonstrated performance of a
reasonable level of treatment that is with-
in the economic means of the specific
categories of industrial facilities. These
technology-based controls, defined as
effluent limitation guidenT*

[havre eenc



gram provided nearly $60 billion in fed-
eral assistance; state and local govern-
ments contributed over $20 billion.

Amendments to the act in 1987 began





The Conservation Reserve Program,
which is discussed in the chapter on agri-



with flexibility must come accountability.
In addition, such projects must be consis-
tent with congressional mandates. 

Ten companies and two state agencies
are currently taking part in Project XL.
For example, Lucent Technology will
take an innovative approach to monitor-
ing water pollution at its Allentown,
Pennsylvania, facility by utilizing outside



incentives to further improve environ-





and environmental indicators. These
products will be available for use by
agencies nationwide.

A major improvement in water quality
assessment capabilities was made in 1996
when a set of water quality indicators
were agreed upon and released for future
use by multiple agencies, including state
and tribal agencies. These indicators,



These changes in approach and atti-tude, coupled with improving scienceand technology, offer promise for the future. Together, they suggest that despitemany challenges, continued improve-ment in water quality can be achieved.
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C

oastal and nearshore marine areas
are some of the nation’s richest, mostdiver 10 315gmost productive ecosystems.
Many are heavily used to fulfill human
needs.
One of the notable developments of thepast quarter-century has been the increased
under tanding of the environmental and
economic benefits of coastal and marine
resources. Almost 70 percent of the com-
mercially and recreationally important
species of fish and shellfish spend part of
their life cycle in coastal or nearshore
marine waters. At least 30 percent of North
American waterfowl winter in coastal areas,
and many other migratory birds depend on
coastal areas for feeding, breeding, or
migration rest areas. Naturally vegetated
coastal habitats help to purify runoff, dissi-
pate flood waters, trap sediments0 315gpro-
tect shorelines from erosion.
Although it is difficult to quantify accu-rately the economic benefits of these habi-
tats 315gecosystems, experts 3gree that
coastal ecosystems contribute billions of
dollars to the national economy. The
National Marine Fisheries Service has esti-
mated that the marine fishing industry
contributes over $24 billion 31nually to
the U.S. economy. The commercial ship-
ping industrygprovides $52 billion in per-
sonal income in the U.S. In east-central





CONDITIONS AND TRENDS



 oldsprawl alonIeolder urbanr 18(wldecoast)-lonal strips,



storms. Rising sea level and coastal subsi-
dence (natural processes thamel and1ana-
bly accelerated by human activities)el a
also causing coastal habitat losses. 

Coastal barrier islands—dynamic,



estimated at 18,200 kilometers (7,032
square miles). 

Between 1990 and 1996, 30 federal
and academic scientists participated in
the interdisciplinary Nutrient Enhanced
Coastal Ocean Productivity Program
(NECOP) of NOAA’s Coastal Ocean
Program in order to better understand
this coastal ecosystem’s response to nutri-
ent enrichment. The researchers con-
ducted a series of integrated retrospective
analyses, process and monitoring studies,
and modeling exercises. The results con-
firm suspected linkages between nutri-
ents derived from the extensive Mississip-
pi drainage basin and the current low
oxygen conditions. NECOP findings
have aroused concern over oxygen deple-
tion in the northern Gulf of Mexico and
helped managers and scientists develop a
plan to deal with the problem.

The 1994 EPA water quality report
also included ocean shoreline miles, but
the sample reported by the participating
coastal states represents only 9 percent of

the nation’s ocean coastline. (States may
be targeting their limited ocean coastal
sampling in areas with suspected prob-
lems.) Of this area, 93 percent was report-
ed to have good quality; only 5 percent
had fair quality and 2 percent had poor
quality. 

Trends in Oil Spills

By nearly every measure, the volume
of oil spilled in U.S. coastal waters
declined during the 1973–93 period,
according to a recent report by the
Department of Transportation, U.S.
Coast Guard (USCG).

Though interrupted by a few cata-



The USCG report found that 95 per-
cent of all spills reported each year are
less than 1,000 gallons, but these spills
constitute only 5 percent of total spill vol-
ume. Of the 170,340 spills reported
between 1973 and 1993, only 287 were
more than 100,000 gallons, but these
constituted nearly 70 percent (153 mil-
lion gallons) of the total volume spilled
(222 million gallons).

Although the decline in oil spill vol-
ume in recent years suggests a dimin-
ished risk of catastrophic spills, the risk
may actually be increasing. Oil imports
are primarily transported by tankers,
which historically have been responsible
for the lion’s share of spill volume (Fig-
ure 14.6). Because oil imports have
increased from 21 percent of domestic
consumption in 1970 to about 45 percent
in 1994—a trend that is expected to con-
tinue—the opportunity for accidents may
be growing.



national distribution of contaminants in





Based on acute toxicity measurements,



Trends in Beach Closings

Disease-carrying organisms, primarily
from stormwater runoff and sewage over-
flows, prompted at least 4,020 closings
and advisories at ocean, bay, and Great
Lakes beaches in 1995, according to a
study released by the Natural Resources
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country. Of the 9.3 million acres of classi-
fied waters reported in 1995, 3.3 million



Trends in Coastal and Marine
Fishery Resources

At the global and national level, there
are many troubling signs that fishery
resources are imperiled. After a long peri-
od of expansion, the global fish catch
(excluding aquaculture) peaked in 1989
at about 89 million metric tons and then
declined to 87 million metric tons in
1993. In 1994, global fish catch rebound-
ed to surpass the 1989 peak, primarily
because of increased catch of Peruvian
anchovy (Figure 14.14). The Food and
Agriculture Organization of the United



alarming. Of the 158 stock groups whose
biological status is known and monitored
by NOAA, 36 percent (73 groups) are
currently below estimated optimum long-
term levels (i.e., productivity is below the
estimated n

0 792oiotrenicalyields)(Fing-
urhe 4.15). As measurhd in  792s of fishg-
ery utilization of  theresouerc,y NOA-
eestimats  tat 286 percent . of 157e







shrimp fleet. Red drum harvests in the
Gulf and South Atlantic EEZ have
been prohibited (the popularity of
“blackened redfish” in the 1980s stim-





Cooperation in the Puget Sound
Restoring the health of the shellfish

beds in the Puget Sound has required a
number of measures. Since the mid-
1980s, the state of Washington has pro-
hibited or restricted oyster harvesting on
nearly 45,000 acres of shellfish beds—
one quarter of all available grounds in
Puget Sound. 

Because sources of pollution into the
Sound included agricultural runoff and
private septic systems, a major campaign
was launched to identify and upgrade
failing septic systems in the watershed.
About 100 farmers teamed with a local
conservation district to cover manure
piles, construct fences along steams to
keep animals out, and rotate grazing
areas to reduce erosion runoff.

These and other steps have helped
reduce contamination in the sound.
More than 20,000 acres of shellfish beds
remain closed, but clam and oyster har-
vesting has recently opened again in at
least four areas.

Everglades Restoration

The Florida Everglades, with its vast
area and long history of engineered alter-
ations, presents a massive and complex
restoration challenge. In response to



and other activities useful for Ever-
glades restoration.



dynamics of zooplankton and fish popula-
tions in the sea in order to improve
resource management. Recovery of the
fisheries on Georges Bank is a central
theme of the program. Management
plans have been initiated to limit fishing
and to rebuild the groundfish stocks.
Knowledge of current and historical phys-
ical and biological processes will con-
tribute to improved understanding of
changes in the fish stocks during recovery.

These are just a few examples of how
the federal government works with com-
munities to address environmental prob-
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Wetlands

When the Declaration of Indepen-
dence was signed in 1776, there

were an estimated 221 million acres of
wetlands in what is now the contiguous 48
states. By the late 1980s, slightly more
than 104 million acres of that original
wetlands area were left (Figure 15.1), and
10 states had lost over 70 percent of their
original wetlands acreage (Figure 15.2).
Although the rate of wetlands losses has
slowed, wetlands continue to be lost in the
1990s.

Historically, wetlands were regarded as
swampy lands that bred dise34 13 restricted
overland travel, and impeded the produc-
tion of food and fiber. Most settler13 com-
mercial interests, and governments agreed

that wetlands should be eliminated and
the land reclaimed for other purposes. 

In the 18th century, wetlands drainage
was widespread in the South. Parts of the
Great Dismal Swamp in Virginia and
North Carolina were surveyed in 1763 so
that land could be reclaimed for water
transportation routes. In Washington
County, North Carolina, large-scale
drainage began as early as 1788 with the
construction of a canal and a system of
ditches; today, only about one third of the
county’s original wetlands acreage
remains. 

In 1849, 1850, and 1860, Congress
granted 65 million acres of swamp and
overflow lands to 13 states for reclama-
tion, setting a clear policy favoring wet-
lands drainage and reclamation for devel-
opment that pervaded policy and land use



was a rapidly growing appreciation of the
value of wetlands. Since passage of the
Migratory Bird Hunting Stamp Act in
1934, there was some acknowledgment of
the value of wetlands as duck habitat. For
example, one half to two thirds of Ameri-
ca’s wild ducks hatch in the marshes of
the prairie pothole region in the Dakotas,
Minnesota, and Iowa. Drastic reductions
in prairie pothole habitat had direct
implications for duck populations. And it
was known that ducks and other migrato-
ry birds depend on wetlands for specific
habitat and nutritional needs during
migration.

Since the 1970s, we have come to
appreciate wetlands for values much
broader than bird habitat. For example:



this value is derived from fish species
that depend directly or indirectly on
coastal wetlands during their life
cycles. Louisiana’s marshes and
coastal waters alone produce an annu-
al commercial fish and shellfish har-
vest of 1.1 billion pounds, which was
valued at $291 million in 1995



percent. For every 60 acres of wetlands
converted to cropland annually from 1954
to 1974, only 3 acres were being converted
annually from 1982 to 1992.



ing quality in the South Central region
in areas such as playas or seasonal depres-
sion wetlands and in Gulf Coast estuar-
ies, which are threatened by saltwater
intrusion from canal construction, geo-
logic subsidence, and development pres-



ment’s main tool for that task. It regulates
the discharge of dredged or fill material
into waters of the United States, includ-
ing most wetlands. 





ues. For example, in southeastern Mis-
souri six farmers worked with federal and



supporting partnerships with other gov-
ernment agencies, tribes, and private





and quantity of the nation’s wetlands.
Although we have probably not yet
achieved the no-net-loss goal, progress is
being made. Achieving no net loss and
moving into a net gain in wetlands may
be possible if restoration programs such
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Agriculture

The 1970 CEQ annual report included
this observation about agriculture:

Monoculture has increased production effi-
ciency but has reduced the plant and wildlife
diversity essential to a stable ecosystem. These
less complex ecosystems are highly susceptible
to attack by insects and diseases which can
devastate a standing crop or single species
regionwide. Moreover, monoculture has forced
a heavy dependence on pesticides and fertil-
izers.

In the 25 years since the first edition of
Environmental Quality, the nation has
come to value “plant and wildlife diversi-
ty” as biodiversity and to adopt “stable”
ecosystems as a goal of the federal govern-
ment. Continued agricultural productivity
goes hand-in-hand with a public awareness
that the way the nation grows its food and
fiber affects all aspects of the environment





Cropland

The most intensively used and most
valuable agricultural land is generally that
planted to crops and known as cropland.
Four out of every five cropland acres pro-
duce one of four crops: corn, wheat, hay,

or soybeans (Figure 16.4). Most of the
corn and virtually all of the hay is fed to
livestock. Corn, wheat, and soybeans also
are major export commodities.

Agricul ture
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Variations in cropland use (Figure
16.5) have occurred largely as a result of
acreage diverted from production by gov-
ernment programs (Figure 16.6).

Grazing Lands

According to the Department of Agri-
culture, the nation has 803 million acres
of grazing lands.  About 55 percent of
grazing lands are privately owned, with
the rest on federal lands  -7c5 2 Lands









In Louisiana, which has 40 percent of
remaining U.S. coastal wetlands and 80
percent of coastal wetlands losses, NRCS
is helping landowners with a watershed
management approach to conserve wet-
lands while meeting landowner objec-
tives for fisheries, wildlife habitat, wildlife
management, and grazing. An NRCS
plant materials center in Louisiana con-
ducts studies on wetlands plant species to

use in wetlands restoration (see also
Chapter 15, “Wetlands”).

Soil Erosion
In the past decade, the USDA has



Northwest, and other humid regions of
the United States, sheet-and-rill erosion
occurs as water removes soil in thin layers
(sheets) and tiny channels (rills). In many
parts of the Great Plains and West, wind
erosion is the more serious problem. The
average annual rate of sheet-and-rill ero-
sion on cropland was 3.1 tons per acre in
1992, dow30 761 55efon crthin a decadellsFig
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needs and reduce losses to the environ-
ment are seeing increased use.

The total amount of nitrogen, phos-
phate, and potash used for all purposes
(farms, lawns, golf courses, home gardens,
and other nonfarm lands) tripled in the
United States between the 1960s and
1980s, peaking at 23.7 million tons in
1981 (Part III, Table 57). The total vol-
ume used in 1995 was 21.3 million tons,
in step with total crop acreage declines
(Figure 16.14). Nitrogen use also has

tripled and equaled 11.7 million tons or
55 percent of all commercial fertilizers
used in 1995. In contrast, phosphate’s
share declined to 21 percent, and potash
now exceeds phosphate at 24 percent.
According to Department of Agriculture
estimates, agriculture accounts for greater
than 80 percent of total U.S. fertilizer use. 

Pesticide Use

Farmers began widespread use of pesti-
cides—herbicides, insecticides, fungi-
cides, and others—in the late 1950s, and
today agriculture accounts for about three
fourths of all pesticide use in the United
States, according to EPA. The industrial,
commercial, and government sector uses
18 percent, with the remainder used by
the home and garden sector. 

Pesticides promote reliable harvests,
quality crops, and stable farm income.
Many pesticides have adverse environ-
mental and health impacts, but most envi-
ronmentally damaging pesticides have
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Irrigation

Farmland irrigation, which today is
practiced in all 50 states, developed in





incentive program into one annual
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Forestry

Responsible management of forests has
been a challenging and controversial

issue throughout this country’s develop-
ment. From George Perkins Marsh’s
observation in 1864 in the landmark work
Man and Nature that, “the too general
felling of the woods has been recognized
EartMars32th prot foreion 99 controversiontroin7(s)u



Forest ry
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Beginning in the 1960s, Congress
addressed the increasing conflict between
uses of the national forests with legisla-
tion aimed at confirming the multiple





acres (Figure 17.6). Among the 6 million
nonindustrial private forestland owners,
10 percent hold three fourths of the non-



stock volume totals 450 billion cubic
feet; the hardwood volume is 336 billion
cubic feet (Figure 17.7). The most abun-
dant softwood species, Douglas fir, has 93
billion cubic feet of volume; and oak, the
most common hardwood species,
accounts for 113 billion cubic feet.

Although the gap between growth and



vests on other private lands increasing as
much as 64 percent. Both softwood and
hardwood harvests are likely to increase
in coming decades (Figure 17.10). The
biggest response is expected on private

timberlands in the South, with the area
of pine plantations possibly doubling
from the current 23 million acres, and







was established in Portland, Oregon, to
assist in coordinating implementation of



million in fiscal year 1995, completing
more than 1,299 contracts or projects.   

Research and Monitoring. An intera-
gency Research and Monitoring Com-
mittee comprised of representatives from
the Forest Service, Environmental Pro-
tection Agency and the National Biologi-
cal Service is developing a monitoring
program to review agency implementa-





Service and National Marine FisheriesService entered into an agreement to uti-lize interagency teams and complete con-
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period, the land management agencies
were directed to implement an expedited
and integrated process that was deemed
sufficient for compliance with the
National Environmental Policy Act and
the Endangered Species Act. The land
management agencies were also exempt
from competitive contracting laws and
regulations and the Small Business Act.
Congress stated that timber sales “shall
not be precluded because the costs of
such activities are likely to exceed the
revenues.”

(2) “Option 9” Sales. Another section
of the timber rider required the land
management agencies to “expeditiously
prepare, offer, and award” timber sale
contracts described in the Record of
Decision for Amendments to Forest Ser-
vice and Bureau of Land Management
Planing Documents Within the Range of
the Northern Spotted Owl, more com-
monly referred to as the Pacific North-
west Forest Plan or the President’s Forest
Plan (see discussion at pp. 210-212,
Twenty-Fourth Annual Environmental
Quality Report). The rider shielded these









National Academy of Engineering, the
key energy policy assumptions of the
1990s differ substantially from those of
the 1970s (Table 18.1).  

The high prices of the 1970s spurred
an investment boom that led to increased
oil production by non-OPEC countries
and a much greater understanding of the
opportunities to make energy use more
efficient through demand-side manage-





da, with similar geographical characteris-
tics, also has a relatively high energy
intensity.

As in most other industrialized
nations, the general trend in the United
States has been a steep decline in energy





ed for nearly all the increase (Figure
18.8; see also Part III, Table 84).

Trends in Energy Supply and
Production

According to data in the DOE/EIA
Annual Energy Review 1995, U.S. energy
production from 1970 to 1995 has been
characterized by a rapid increase in coal
production, especially in production of
low-sulfur western coal; a continuing
decline in domestic oil production,
accompanied by a rise in imports
approaching the record level of 1977;
and a recent 9-year rise in gas produc-
tion. Electricity output continues to
increase; coal fuels 55.1 percent of the
output, oil 2.0 percent, gas 10.3 percent,
nuclear power 22.5 percent, hydropower

9.9 percent, and other renewable energy
sources 0.2 percent.

Energy
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Coal.

In 1995, according to EIA, esti-totaled 1,0e

million tons, the highesttotal ever. The West’s share of total U.S.production has increased almost everyyear since 1965 (Figure 18.9). Produc-tion in the West grew from 45
million to487.5
million tons (47 percent of thetotal) between 1970 and 1995. Thegrowth in western coal production was





planned units. In comparison, 48 units
were operating in 1974, but the total
number of units in all stages of planning,
construction, or operation at that time
was 226, well above the 1995 total (see
Part III, Table 83). Environmental, safety,
and healt4.Tcerns habov4.Ttri, bnnetome
number o[(plannee)]TJ
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Patterns of Energy Consumption

After the 1973 oil price shock, energy
consumption fluctuated, influenced by
dramatic changes in oil prices, changes



other energy sources is expected to
remain flat.

Energy Intensity. As technology has
become more efficient and the U.S.
economy has shifted away from energy-
intensive industry, the amount of energy



get the energy services they need at lower
overall cost.

Many of the efficiency gains realized
over the past 20 years were assisted by
government policies to encourage, facili-
tate, and in some instances, require
investment in cost-effective efficiency
technologies.  By continuing to address
barriers to economically desirable invest-
ments in energy efficiency, energy effi-
ciency policies and measures continue to
produce significant economic payoffs for
all Americans.

According to DOE estimates, U.S.
energy efficiency and conservation efforts
from 1973 through 1991 cur,v8ti8-ed by



Between 1977 and 1991, industry
reduced the amount of energy required
for every dollar of output by 36 percent
(Figure 18.17), with about two thirds of
these savings coming from improvements
in energy efficiency. When energy prices
began to fall in the mid-1980s, the rate of
efficiency improvement slowed. Between
1970 and 1980, energy intensity declined
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Transportation

T



• Total yearly air passenger miles in
1994 were more than three times the
1970 level.





Nonetheless, government standards,
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Research Board of the National Academy
of Science suggest that even modest
growth in vehicle travel could reverse the
downward trend in emissions that charac-
terized the last 25 years.

Water Quality

Oil spills and improper disposal of
used motor oil and other chemicals from
transportation vehicles and facilities are
sources of both surface water and ground-
water contamination. The most conspic-









roughly six million in 1976 to two mil-



year in a light-duty personal vehicle (Fig-
ure 19.18). All of these factors lead to
increased fuel consumption, hamper
efforts to fight air pollution in metropoli-
tan areas, and contribute to human-
induced climate change. 

Increasing transportation efficiency
and fuel flexibility are cornerstones of the



Developing Markets for Alterna-
tive-Fuels

The Administration supports the devel-
opment of markets for alternatives to
petroleum-based fuels, including encour-
aging infrastructure investment and alter-
native-fuel vehicle technologies. Alterna-
tive fuels include compressed natural gas,
propane, electricity, methanol, ethanol,
and biodiesel. Such fuels often result in
less environmental impact than petrole-
um-based fuels. These fuels are used in
vehicles today (Figures 19.19 and 19.20)
and some are used as non-petroleum
inputs into gasoline. The environmental
and other benefits of this market support
will increase over time as m37advancedin
vehic19 ane-fuee technologier e ceum



environmental, economic and energy
turersic a, ultimately,  ecsumers. gy







tions in the production, transport, and
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Solid WasteW ast management in the Unitedetates is historically a local2 rspon-e



expected to continue to account for
about 15 percent of total municipal waste
disposal, according to EPA estimates;
landfilling is expected to fall from 60.9



Solid waste management is undergo-
ing a significant change in the United
States. According to EPA, by 1995, the







entirely consistent across states because
of differences in definition and data gath-
ering.)

The number of facilities handling
“yard trimmings” (grass, leaves and
brush), currently estimated at 3,316, also



Massachusetts, and New York each are
diverting more than 500,000 tons annual-
ly of yard trimmings. In managing yard



investment by industries, continued
efforts to expand programs to keep yard
trimmings out of landfills, and continued
access to recovery programs for most U.S.







road truck tires; this last measure alone is
saving about 23 tons of waste per year.

Governments also are using grants and
education programs to encourage source
reduction and recycling. It is currently
estimated that 39 states are spending
about $245 million annually in state
grants to support waste diversion pro-
grams. Most of the money is used to sup-
port local solid waste recovery programs,
while some is spent for disposal of prob-
lem materials such as tires or for the pri-
vate sector to develop new uses for recy-
cled materials.



backyard composting. County officials
took the latter option, spending $600,000
over two years for a high-visibility market-
ing and advertising program to promote
backyard composting. Among other activ-
ities, the county sold 16,000 subsidized
compost bins for $5 each, held over 300
workshops, and offered rebates for the
purchase of mulching mowers. Instead of
the 36,000 tons of grass clippings that
were expected to go to the Dickerson
plant in 1994, only around 9,000 tons
actually made it to the composting site.

Many other communities are reaping
significant benefits through backyard
composting programs. In Alameda Coun-
ty, California, a survey of bin-using fami-
lies indicated that trash disposal dropped
by about one-half can per family per
week. In Gainesville, Florida, it was esti-
mated that each backyard composter was
keeping about 200 pounds of waste per
year out of the city’s landfill. 



• In Hillsborough County, Florida,
officials entered into an arrangement
with a private partner for the design,
construction, and operation of a
resource recovery facility owned by the
county. Tax-exempt bonds sold to
finance the facility are backed by rev-
enues from the countywide solid waste
disposal system. The sale of electricity
generated by the facility to Tampa
Electric Company provides revenues
to the county.

RECENT DEVELOPMENTS



Some environmental groups also
argue that flow control has tended to
favor the use of high-tech incineration
and materials recovery approaches to
waste disposal over low-tech recycling.
The EPA study, for example, found that



many tribes have already opted to use this
new flexibility in setting their standards.

FUTUR8gHALLENGESs
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Toxic, Hazardous
and Nuclear Waste

Toxic, hazardous, and nuclear waste
present two distinct challenges:

addressing a legacy resulting from improp-
er and inadequate methods for disposing
of hazardous substances, and ensuring
that present procedures are satisfactory for
safeguarding the future. In addition, there
is a further challenge: protecting public
health and the environment from toxic
pollution in ways that are more effective,
efficient, affordable, and fair. 

The legacy of past behavior and the
inadequacy of scientific understanding
came to light dramatically in the late
1970s, when the nation was alerted to
extensive contamination at Love Canal,



Inventory (TRI), a database on releases,
off-site transfers, and other waste-manage-
ment activities for over 650 chemicals
and chemical categories from manufac-
turing facilities. The act also provides for
states to establish state and local plan-
ning groups to develop emergency
response plans for each community. To
date, states have established over 3,400
Local Emergency Planning Committees
(LEPCs). Facilities are required to make
information available to the public
through LEPCs on the hazardous chemi-
cals present at that facility. A 1994 nation-



threat to human health and the environ-
ment. EPA’s remedial program is focused
on these NPL sites. By September 1995,



tion, and thus the natural resource dam-
age programs have had more limited sup-
port than EPA’s remedial program. To
enhance the program authority of natural
resource agencies that now lack access to
the Superfund, Executive Order 13016



many thousands of even smaller con-tion not to pursue such parti2 2 lerfirms as well, sang threbly prmote-moresrapid settlslarng abilityness con-







The report also found that a number
of reforms are necessary to maximize the
efficiency and effectiveness of the
cleanup effort, and to ensure that the
cleanups can be achieved within antici-
pated budget constraints. These include
reforms to CERCLA; regulatory and
administrative reforms to cleanup pro-
grams; management reforms at the agen-
cies responsible for cleanups; and budget
reforms to ensure more predictable fund-



The risk to human health and the
environment posed by these releases
depends on many factors, including the
toxicity of the chemical, the extent of
exposure, the type of release, and the
conditions of the environment. Small
releases of highly toxic chemicals may
present a greater risk than large releases
of less toxic chemicals. Direct releases to
the air may pose a greater threat to
human health than contained releases,
such as certain types of underground
injection.

According to TRI data for on-site
releases in 1994, 22,744 facilities released
2.26 billion pounds of listed toxic chemi-
cals into the environment (Figure 21.2).
Air emissions accounted for 69 percent of
the total, followed by underground injec-
tion (much of it controlled releases into
subsurface wells) at 15 percent, releases
to landfills and other types of land dispos-
al at 13 percent, and releases to water at 3
percent.

Facilities also transferred nearly 3.8
billion pounds of toxic chemicals to off-
site locations for recycling, energy recov-
ery, treatment, and disposal (Figure



TRI designates 118 chemicals as
known or suspected carcinogens. More
than 177 million pounds of TRI-listed
carcinogens were released to the air,





Since 1988, air emissions have
declined by 912 million pounds, or 40.5
percent. From 1993 to 1994, total air
emissions declined by more than 50 mil-
lion pounds, from 1.40 billion pounds to
1.35 billion pounds. Of the 10 chemicals
with the greatest decreases in air emis-
sions, three were ozone-depleting chemi-
cals that were scheduled for phaseout by
January 1, 1996. Air emissions of
methanol rose 24 percent, largely

relreases in 199. y



largest decreases from 1988–94 were
reported by the electrical equipment,
leather, and measurement/photographic
instruments industries. The chemical
industry has reduced its releases by 47.1





forecast to continue increasing (4.3 per-



almost entirely by nuclear weapons pro-
duction processes. Disposal via long-term
isolation is planned for these wastes in



Reform Steps

In recent years the Clinton Adminis-
tration has tried to fine-tune federal poli-
cies on hazardous waste, emphasizing the
targeting of regulations toward higher-risk
chemicals, reducing the economic bur-
den of the program, and encouraging
greater community participation.

In November 1995, EPA proposed a
new hazardous waste identification rule
that will dramatically refocus the regula-
tory program on high-risk waste. When



cally suffered from a variety of environ-
mental problems. Key stakeholders have
worked together to inform the communi-
ty of ongoing environmental initiatives
and progress, and to solicit input on
future initiatives. The program has
employed “good neighbor dialogues” to
inform residents of progress in reducing
releases of TRI chemicals. These chemi-
cals have shown a marked decrease
between 1988 and 1993. The effect can
be seen directly: local hospital staff con-
tend that the elimination of chemical
spills at Monsanto and other industrial
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Part III
Environmental
Data and Trends
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Table 40. Ambient Water Quality in U.S. Rivers and Streams: Violation 

Rates, 1975-1994. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .455

Table 41.
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Table 82. U.S. Production of Electricity bALITY
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Population
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Table 1. Total U.S. Population and Population Growth Rate, 1903-1995

Popu-







Populat io  J  0  j  0 .25 w 3T8 m 
35.51.88 l 
 35 .519 1 Tf 
1080 0 10883.7680 36.11 24.03P
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Table 9.  U.S. Gross Domestic Product, 1959-1995

Price 
Gross domestic product deflators

Year Current dollars Chained (1992) dollars for GDP 
.......................... billions  .......................... (1992=100)

1959 507.2 2,212.3 22.9
1960 526.6 2,261.7 23.3
1961 544.8 2,309.8 23.6
1962 585.2 2,449.1 23.9
1963 617.4 2,554.0 24.2
1964 663.0 2,702.9 24.5
1965 719.1 2,874.8 25.0
1966 787.8 3,060.2 25.7
1967 833.6 3,140.2 26.5
1968 910.6 3,288.6 27.7
1969 982.2 3,388.0 29.0
1970 1,035.6 3,388.2 30.6
1971 1,0 T a6Tj
13.416 0 500(2,449.1)Tj
14.556 32TD
(24.2)Tj
-39.805 -1.25 72
(1971)Tj
11.832 0 27.61,0 T a6Tj
13.416 0 690(2,212.3)Tj
14.556  TDD
(26.5)Tj
-39.805 -1.25 73
(1971)Tj
11.832 0 3 TD1,035.63,388.226.530.6

24.2 29.6

30.61,0 T.51971

29.0

25.7

 

  deflators
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Table 13.  U.S. Pollution Abatement Expenditures by Industry, 1973-1994

Chemicals and allied products
Capital expenditures                                 Operating costs

Solid Solid Cost
Year Air Water waste Total Air Water waste Total offsets

millions of current dollars

1973 164.4 214.6 16.8 395.9 174.1 247.6 80.2 502.3 83.1
1974 250.6 264.4 24.1 539.2
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, 1900-18.2Tm
0 TcITYl856 91 0 0.83 0 1K
0 J 0 j 0.25 w 
10 07610 
S
4f
8 007610 m
396 35.13 l
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Q
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1 i 
0 648 432 -648 re
0 648 m
W n
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Table 16.  National Estuarine Research Reserves and National Marine
Sanctuaries, 1975-1995

Year Estuarine Research Reserves Marine Sanctuaries
number acres number sq. nmi.

1975 1 4,700 2 101.0
1976 3 14,205 2 101.0
1977 3 14,205 2 101.0
1978 4 22,605 2 101.0
1979 5 216,363 2 101.0
1980 9 223,426 3 1,353.0
1981 11 229,652 6 2,323.0
1982 14 240,571 6 2,323.0
1984 15 242,121 6 2,323.0
1986 16 245,149 7 2,323.3
1987 16 245,149 7 2,323.3
1988 17 247,348 7 2,323.3
1989 18 253,477 8 2,720.3
1990 18 259,945 9 5,320.3
1991 19 399,302 9 5,320.3
1992 21 400,559 13 11,324.3
1993 22 401,570 13 11,324.3
1994 22 433,864 14 13,824.3
1995 22 433,865 14 13,824.3

Source: U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Service, Office of Ocean and Coastal Resources
Management, Sanctuaries and Reserves Division, unpublished, Washington, DC, 1996.

Notes: sq. nmi.=square nautical miles.  Data are year-end cumulative totals.
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Table 19.  U.S. Marine Recreational Fishing, 1979-1995

Atlantic and Gulf Coasts Pacific Coast
Number of Number Number of Number
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Table 21.  Trends in Selected U.S. Resident and Neotropical Migrant
Birds, 1966-1994, 1966-1979, and 1980-1994

Resident birds
Long-term Mid-term Short-term

trend trend trend
Common name (1966-1994) (1966-1979) (1980-1994)

% change per year

Northern bobwhite -  2.4 -  1.0 -  2.8
Great horned owl 1.8 3.1 na
Downy woodpecker -  0.3 0.1 -  0.3
Hairy woodpecker -  0.2 1.9 -  0.3
Pileated woodpecker 1.3 1.0 1.1
Red-cockaded woodpecker -  1.5 8.6 - 13.0
Black-capped chickadee 1.7 1.6 0.2
Carolina chickadee -  0.8 -  0.8 -  1.7
Tufted titmouse 0.8 -  1.9 2.4
Brown-headed nuthatch -  1.7 -  2.0 -  2.1
Carolina wren 0.9 0.1 3.0
American robin 0.9 0.7 0.8
Eastern bluebird 2.4 -  4.9 4.7
Northern i3e2ngebird -  107 -  2.0 057

Northerncardlinle -  018 -  0.8 097
-  1.8 -  070 - 3057
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Table 21.  Trends in Selected U.S. Resident and Neotropical Migrant
Birds, 1966-1994, 1966-1979, and 1980-1994 (continued)

Neotropical migrant birds
Long-term Mid-term Short-term

trend trend trend
Common name (1966-1994) (1966-1979) (1980-1994)

% change per year

Cape May warbler -  7.9 15.1 -16.4
Blue-winged warbler 0.4 1.4
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Table 22.  North American Duck Population Estimates, 1955-1995

North- Can- Green Blue Am. No. Black Black
ern Mal- vas- Red- Gad- wing wing wid- shov- duck duck

Year pintail lard back head wall teal teal Scaup geon eler (Atl) (Miss)
millions

1955 9.78 8.78 0.59 0.54 0.65 1.81 5.31 5.62 3.32 1.64 0.58 0.18
1956 10.37 10.45 0.70 0.76 0.77 1.53 5.00 5.99 3.15 1.78 0.42 0.21
1957 6.61 9.30 0.63 0.51 0.67 1.10 4.30 5.77 2.92 1.48 0.42 0.23
1958 6.04 11.23 0.75 0.46 0.50 1.35 5.46 5.35 2.56 1.38 0.28 0.26
1959 5.87 9.02 0.49 0.60 0.59 2.65 5.10 7.04 3.79 1.58 0.31 0.18
1960 5.72 7.37 0.61 0.60 0.78 1.43 4.29 4.87 2.99 1.83 0.34 0.17
1961 4.22 7.33 0.44 0.32 0.65 1.73
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Table 23.  North American Goose and Swan Population Estimates, 1970-
1995

Greater
Canada Snow white-fronted Tundra swan

Year goose goose goose Brant Eastern Western
millions thousands

1970 1.608 0.818 50.6 141.7 55 31
1971 1.653 1.116 39.3 300.2 58 99
1972 1.733 1.413 45.8 197.8 63 83
1973 1.841 1.084 43.0 166.0 57 34
1974 1.838 1.285 43.2 218.7 64 70
1975 1.850 1.167 40.2 211.4 67 54
1976 2.372 1.679 53.4 249.0 79 51
1977 2.417 1.311 50.4 221.0 76 47
1978 2.158 2.072 53.1 208.9 70 46
1979 2.088 1.415 49.3 173.4 79 54
195] 5D(.n30c
( 68wej
-i3f850)Tj
6.555 0 TD
(1.167)Tj
7.306 0 TD
(43.2)Tj
6 0 TD
(265.4)Tj
7.917 0 TD
-0.001 Tc
(79)Tj
6.471 0 TD
(31)T6
-39.944 -1.25 TD
0524
(195] 5D(.n30c
655 0 TD-i3f850)Tj
6.915 0 TD
(1.116)Tj
7.306 0 TD
9211.4)Tj
7.917 0 T
*79) ooD42cwiun(wiOmm-0.001 Tc
(79)Tj
6.471 0 TD
T6
-39.944 -1.25 925 TD
0 Tc
(1976)Tj
5.694 0 TD8(1.733)Tj
6.555 0 TD
(2.072)Tj
7.306 0 T8 0 TD4)Tj
6 0 TD
(221779) ooD42cwiun(wi33.30.001 Tc
(79)Tj
6.471 0 TD8(70)Tj
-39.944 -1625 TD
0 Tc
(1977)Tj
5.694 0 TD8(1.841)Tj
6.555 02.26(1.167)Tj
7.306 0 TD42211.4)Tj
7.917 0 66.0wi60001 Tc
(79)Tj
6.471 0 TD
(548170)Tj
-39.944 -1625 TD
0 Tc
(1977)Tj
5.694 0 TD8(1.838)Tj
6.555 02oD4(1.679)Tj
7.306 02.209211.458

1971 729.0 79

1978 76 1972 w0 G
6479
1971 729.0 wiO0281 Tc
(79)Tj
6.471 0 TD
25 425 TD
0 Tc
(1971)Tj
591.679
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Table 24.  Status of Marine Mammal Stocks in U.S. Waters, 1995

Marine mammals of the Pacific
Total

Stock annual
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Table 27.  U.S. Emissions of Six Criteria Air Pollutants by Source, 1940
through 1994

Carbon monoxide
Fuel combustion Transportation Miscellaneous

Elec- Off- Other
tric In- Highway highway com-
util- dus- vehi- vehi- d(dus-)Tj
ES
490556.25 m
398.870546.25 l
S
BT
8 0 0 S
490547.78 TmYearic

talic

38.17240 nam- 3.976m-

546.0ic 667 nc8767 0 TDD
(Other)6.523 0 TD
(3.976m-)Tj40
4..67 -1.25 TD596940 667 nc 3.976m-

3.976m-

3.976m-

Other 3.976m-

3.976m-

3.976m-

Oton 54622

21ic 5467c 52609 546398Tj
607 0 TD
(546732Tj
479
069 0 TDD0976256)T4232767 0 TD09756 05021ic 546750icc
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Table 27.  U.S. Emissions of Six Criteria Air Pollutants by Source, 1940
through 1994 (continued)

Volatile organic compounds
Fuel combustion Transportation Miscellaneous

Elec- Off- Other
tric In- Highway highway com-
util- dus- vehi- vehi-

tric
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Table 27.  U.S. Emissions of Six Criteria Air Pollutants by Source, 1940
through 1994 (continued)

Sulfur dioxide
Fuel combustion
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Table 27.  U.S. Emissions of Six Criteria Air Pollutants by Source, 1940
through 1994 (continued)

PM-10 particulates
Natural and

Fuel combustion Transportation Miscellaneous
Elec- Off-
tric In- Highway highway Natural Miscel--
util- dus- vehi- vehi-
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Table 30.  U.S. National Composite Mean Ambient Concentrations of
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Table 31.  Atmospheric Concentrations of Carbon Dioxide Above U.S.
Monitoring Stations, 1973-1994

Mauna Loa, South American Pt. Barrow,
Year Hawaii Pole Samoa Alaska
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Table 32.  Global Atmospheric Concentrations of Selected Ozone-
depleting Chemicals, 1978-1994 (continued)

CFC-12 GAGE Network Data
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

parts per trillion by volume

1981 na na na na na na na na na na na 315.5
1982 316.9 317.8 319.5 321.5 324.0 325.2
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Table 34.  Persons Living in U.S. Counties with Air Quality Levels Above
National Ambient Air Quality Standards, 1984-1994

Pollutant 1984 1985
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Table 41.  Estimated Phosphorus Loadings to the Great Lakes, 1976-1991

Lake Lake Lake
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Table 48.  U.S. Wetlands Conversions, 1954-1992

Post-conversion
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Table 52.  Major Uses of U.S. Cropland, 1945-1995

Cropland used for crops Cropland
Cultivated diverted

Har- summer Idle Cropland from
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Table 55.  U.S. Agricultural Productivity Indexes, 1960-1993

Farm input Farm output Total
Purchased Live- produc-.62 561960-1993
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Table 61.  Timberland in the United States by Ownership, 1952-1992

Farmer and
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Table 66.  U.S. Forestland Damaged by Insects, 1968-1995

Western Mountain Southern
Spruce r5n2er589nMoun286
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Table 70.  U.S. Superfund Inventory and NPL Sites, 1980-1995

Year Superfund NPL
number of sites, cumulative

1980 8,689 0
1981 13,893 0
1982 14,697 160
1983 16,023 551
1984 18,378 547
1985 22,238 864
1986 24,940 906
1987 27,274 967
1988 29,809 1,195
1989 31,650 1,254
1990 33,371 1,236
1991 35,108 1,245
1992 36,869 1,275
1993 38,169 1,321
1994 39,099 1,360
1995 15,622 1,374

Source: U.S. Environmental Protection Agency, unpublished, Washington, DC, 1996.

Notes: NPL=National Priorities List.  The 1995 data reflect the removal of over 24,000 sites
from the Superfund inventory as part of EPA’s Brownfields initiatives.
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19946Year6CFC-116CFC-126HCFC-226CFC-1136CH6
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Pollution PreventionENVIRONMENTAL QUALITY491Colonies, 1974-1995 (continued)Lake HuronYearparts per million in whole egg samples, wet weight197419751977197819791980198119821983198419851986198719881989199019911992199319941995Lake ErieYearparts per million in whole egg samples, wet weight197419751977197819791980198119821983198419852994 5.0t2.05

19891990

19901990
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Table 79.  U.S. Coal Production by Rank, Mining Method, and Location,
1960-1995

Rank Mining method Location
Bitum- Sub-bi- Anthra-

ignite-
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Table 92.  U.S. Vehicle-Miles of Travel and Fuel Consumption, 1966-1994

Other 2-axle, Trailer combin-
Year Automobiles Motorcycles Buses 4-tire vehicles ation truck

thous. thous. thous. thous. thous.
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Table 94.  Journey-To-Work Mode for U.S. Working Population, 1960-
1990

Mode of Year
transportation 1960 1970 1980 1990

U.S. working population, in millions

Private vehicle 42.99 61.96 83.02 101.29
Public transit 7.81 6.51 6.01 5.89
Walked to work 6.42 5.69 5.41 4.49
Worked at home 4.66 2.69 2.18 3.41

Total 61.87 76.85





SELECTED 1994 NEPA CASE
LAW

Standing

Sierra Club v. Robertson, 28 F.3d 753
(8th Cir. 1994). The Sierra Club and
State of Arkansas sought judicial review
of the Forest Service’s Amended Land
and Resource Management Plan



ta LRMP as “a general planning tool,”
which “provides guidelines and approved
methods by which forest management
decisions are to be made,” but which
does not “dictate that any particular site-
specific action causing environmental
injury must occur.” Because several
events must transpire before an environ-
mental change can come about under an
LRMP—including proposal of a site-spe-
cific action, subjection of that proposal to
NFMA and NEPA analysis, and adoption
of the action by the Forest Service—
standing would not be granted to chal-
lenge the plan per se.21

Roadless Areas

Smith v. U.S. Forest Service, 33 F.3d
1072 (9th Cir. 1994). The Forest Service



held that the Service should have at least
considered the “no action” alternative to
development of the parcel. Under the





requires federal agencies to carry out
their administrative programs so as to
conserve listed species and the ecosys-
tems on which they depend . . . there is
no way the agencies could comply with
the environmental laws without planning
on an ecosystem basis.”

The court also found that the so-called
“viability provision,” promulgated by the
Secretary of Agriculture pursuant to

5lt-consictem unret-oa ths
Nrhoo fti36l
(The coung)]TJ

Tgi36nsresummaecnjurogramsdaFSEIS fi8ath5ths



remand the plan. The district court’s
decision was upheld by the Court of
Appeals for the Ninth Circuit. 80 F.3d
1401 (9th Cir. 1996).

Range of Alternatives

Natural Resources Defense Council,
Inc. v. U.S. Dept. of Navy



Because NRDC had demonstrated a
“near-certain probability of success in
showing a NEPA violation,” and failure
to issue the injunction would likely result
in irreparable harm to marine species,
the court granted NRDC’s motion for a
preliminary injunction.







in mandatory terms,” themselves specify
and implement particular actions. The
court stated that, like zoning require-
ments: “The plans clearly require certain
projects to be undertaken and indicate
what their effects may be . . . That ‘the



ed NEPA by failing to prepare adequate
documentation of the likely environmen-



uncut timber would be periodically
offered for sale to other lumber compa-
nies. The Forest Service completed an
EIS for the entire Tongass National For-
est, which contains the APC timber in
question, at the time it prepared its forest
plan for the area. In addition, site-specific
EISs were prepared for the uncut APC
areas. After cancellation of the APC con-
tract, the Forest Service prepared brief
supplemental evaluations, concluding
that because the forest plan “direction
and need for timber and timber-related
jobs had not changed,” the conditions
underlying the initial EISs were not sig-
nificantly altered, and thus no new EISs
were required under NEPA or the Alaska
National Interest Lands Conservation Act
(ANILCA).

A coalition of environmental groups,





NEPA and the ESA, NEPA must be com-
plied with, the court laid out three prima-



impact on the environment, justified the
decision by the FHA not to prepare an
EIS. The FHA prepared an EA when the
reservoir site was proposed, concluding
that, because the only likely impacts of
the project would be to enhance “the liv-
ing environment of the residents of the
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